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Decomposition of the P phase in alloys... S/762/61/000/000/905/029

6Al alloy and lowers that of Ti with 7% Al. Quenching of Ti with 7% Cr from 1,000°
nearly doubles the hardness obtaining after tempering (HV=478 vs. 250), but its
notch toughness is very low (0.3 kgm/cm?). Aging of Ti with 7% Cr at 450° does
not affect its hardness during the first 15 min, but subsequently reduces it apprecia~
bly. The results of X-ray metallography after various heat treatments are tabulated.
» After water quenching from 1,000° Ti alloys with 7% (Cr+Al), a metastable phase
T was fixed jointly with the B phase in only two cases, namely, with 0 and 0.87% Al.
In the other alloys investigated under quenching a metastable o' phase was formed.
15-min aging of quenched Ti-Cr-Al at 450°C led to a sharp increase (450 or more)
Hy without altering its phase composition qualitatively. It follows that the hardening
- attainable by tempering of Ti-7(Cxr+Al) alloys containing 1.7% and more Al is attri-
B butable, apparently, to an incipient stage of decomposition of the meta stable a'’
N phase which cannot be fixed by X-ray metallography. Following quenching a Ti-7Cr .
alloy consists of large grains of pure B phase, whereas ternary alloys containing
less than 6% Cr manifest an acicular a'-phase structure, and the Ti-6Cr-1A] alloy
contains conjointly grains of phase, w phase, and regions of large acicular ! phase.
The coexistence of w and a phases in a ternary alloy of the Ti-Cr-Al system is of
especial interest, since in binary alloys of Ti with transition metals the appearance
of an a phase, as a rule, coincides with the disappearance of the w phase. There
are 3 figures, 3 tables, and the 1 English-language reference cited above.
ASSOCIATION: None given. '
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: A
A;UTHORS: Blok, N.I1.s Glazova, AL, ,L_a._gb,lsojji_-r.u Solonina, 0.P.

TITLE: Phase composition of the BT3- 1 (VT3-1) titanium alloy as a function
\ of the aluminum. ehromium, molyhdenum and iron content and of its
3 heat treatment.

S:DURCE: Titan Vv promyshlennosti; sbornik statey: Ed. by 5.G. GlazunoVv.
’ MosCOW, 1961, 112-120. -

. TEXT: Ths is 2 report of an experimental investigation occasioned by 2 recent
decrease in the gtrength of several Ti alloys, including the BT3-1 (VT3-1), a8 @
result of the introduction of higher—quality sponge Ti. The investigation studie
the effect of the basic alloying elements Als Cr, and Mo on the phase composition
and the properties of the resulting alloy. The additional consideration of Fe
A addition was intended primarily to explore the consequence of its introduction 2s an S
: unavoidable part of cheaper alloying charges- Heat-treatment methods designed to i L
attain maximum strength and adequate ductility (to replace currently used isother-
mal anneal) were also explored. 1t was found that: (1) All of the alloying elements
of the VT3-1 alloy stimulate the formation therein of 2 residual or retained P phase:

- Cr and Mo entel directly into the P phase; with an increase of their content in the T
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Phase composition of the BT3-1 (VT3-1) titanium alloy. .S/762/61/000/000/010/029

alloy the amount of  phase and the concentration of these elements in it increases;

Mo appears to be a more powerful f-phase stabilizer than Cr; (b) Al enters the
~ phase solely as an addition and affects the increase of the amount of that phase only

indirectly by reducing the solubility of Cr and Mo in the a-Ti solid solution.

* (2) With increasing Al and Mo content in the VT3-1 alloy the stability of the B

phase is enhanced after prolonged aging at 450°C. (3) Isothermazl heat treatment

leads to the formation of a relatively small amount of B phase; this explains its

impaired strength as compared with that of alloys subjected to a two-stage heat /
) treatment consisting of a quenching and a tempering operation (details tabulated). :
' (4) The difference in the mechanical properties of the two specimen rods of one and  /
the same melt (brittle rupture of one, failure with distinctly plastic deformation of -
the other) can be explained by the state of the a phase, primarily its form and
distribution, and also the size of the primary B-phase particles. There are 2
figures and 4 tables; no references.

ASSOCIATION: None given.
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) *._&UTHORS: Vinogradova, Ye.A., Kokhova, G.M., Lashko, N. F.

QITLE: Phase aﬁalysis of heat-treated BT3 (VT3) and BT3-1 (VT3-1) alloys.

: #,OURCE_:. . Titan Vv promyshlennosti; sbornik statey. Ed. by S. G. Glazunov.

£ Moscow, 1961, 121-130.
TEXT: The paper comprises 2 status report on an experimental investigation of

the phase composition of the VT3 and VT3-1 alloys of the Ti-Al-Cr-Mo system and
the effects thereon of heat treatment. Some of the source data are drawn from Blok,
J N.I., et als Zavodskaya laboratoriya. no.2, 1958, 141, and pp.illZ-lZO of the

B present compendium (Abstract S/762161/000/000/010/029). At working tempera-
. tures the VT3 alloy is found to be two-phase, with an &= {or a'-) phase matrix.
During cooling of the alloy from high temperatures (HT), the HT P phase may
undergo one of three t+ransformations: (1) During fast cooling the P phase trans-
forms into the metastable phage a'; (2) during fairly slow cooling the P phase trans-
forms into the metastable o' phase and some residual P phase; (3) vexyslow cooling
leads to the eutectoid decomposition p—a t TiCrjp. A residual P phase. enriched
with Cr, will also form, both during very slow cooling and in the process of aging.
In the latter, the alloying elements are redistributed between the a and the p phase.
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An incroase in the aging temperature of VT3 and VT3-1 alloys to 500-550°C
enhances the enrichment of the residual B phase with alloying elements. The hard-
ne¢ss (H) and ductility (D) characteristics of these alloys can be greatly varied by
increases in the aging T after single quenching. The changes in H and D and in the
lattice parameters are graphed against T (at 50°C intervals, up to 700~-800°).
Greatest H and smallest D is obtained upon quenching and subsequent aging at 450-
550°. This is attributed to decomposition of the a' phase, separation of a dispers-
ive a phase, and - to some extent - the state of the B phase. Thus, the properties
of the two alloys after heat treatment are governed by the state, distribution, and
_ form of the particles of a, a', 8, and TiCr and the redistribution of the alloying
elements, and not by the formation of a metastable w phase erroneously postulated
by others. The tests comprised melts with differing contents of alloying elements, /
" prepared in vacuum arc furnaces with consumable electrodes, in which TI~1 (TG-1)
‘Tiand a 50:50 Al-Cr ligature and a 60:20:15 Al-Cr-Mo ligature are fused. The
chemical melt composition is tabulated. Phase analysis after 850° quench {a+-
phase region) and 980-990° quench (B-phase region) and 400-700° aging was per-
formed by the powder method (3 full-page tabulations and graph). The total B-
phase content did not exceed 8.5% by weight, while the a (or a') content did not go
below 90%. A total B-phase quench was not achieved. The hydrogen content, which
could possibly have been responsible for brittleness, was within the bounds specified

e
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by the Technical Specs. No Ti hydride was found. The geometric characteristics

of the various phases, including the laminar nature of the B phase, the acicular

form of the a! phase, the appearance of an overall basketlike structure, and the
segregation of a phase as a continuous edging at the grain boundaries are described '
in detail. Desirable avenues for future research are outlined. There are 4 tables /
and 3 figures; 2 Russian-language Soviet references are cited at the beginning of ’
the text.

ASSOCIATION: None given.
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AIJ‘THORS: Blok, N- 1., Glazova, A.I-, Ya}dmova) A- M-) ’IM;’
TI.:IL‘LE Investigation of the § phase of the two-phase alloys BT3-1 (V:I‘3—1) and

};f BT8 (VT 8).
nhlennosti; sborn

4
SOE]RCE: Titan Vv promys G. GlazunoVv.
135-141. ,

ik statey. Ed. by S.
MoscoW, 1961,
on of the mechanism of

ental inve stigati
phase decomposition

TfZXT: The paper describes an experim
H?embrittlement of two-phase Ti alloys in which residual B-
£ chemical compounds does not occur: hereas in the Ti-Al-Cr
nd segregates TiCr, and TiH,

e Ti-Al-Cr-Mo alloy VI3-1 and the Ti-Al-Mo
X-ray metallography of anode precipitates
in which the elementary -

{ a P phase alone, 110
ent in the alloy: The particular

with separation ©
a]x_ﬁ idual P phase decomposes @

oy BT3 (VT3) the rest
and thus becomes embrittled, th

alloy VT8 do not incur su
e existence ©

of these alloys reveals th
lattice parameter increases with increasing H cont
stigation of the enrichment of the p phase

objective of the present test is the inve
ts, such as Gr and Mo, the atomic radii of which are smaller
0-500°C. The method em-

with heavier elemen
than the atomic radius of Ti, during 100-hr aging at
ployed comprises the electrolytical phase geparation (Blok, N.I., et alo

. Card 1/3

ch process.

APPROVED FOR /2000
RELEASE: " CIA
ASE: 06/20/2000 CIA-RDP86-00513R00
- 00928720001-2"



"APPROVED FOR RELEASE: 06/20/2000 CIA-RDP86-00513R000928720001-2

: Ir%\;restigation of the B phase of the two-phase alloys... §/762/61/000/000/013/029

Zayodskaya laboratoriya, no.1l, 1956) and X-ray metallography. The electrolytical
ph@gse separation was performed by an improved method of anodic dissolution of
maqtals in a waterless electrolyte (2-3 g XSCN, 10 g citric acid, 100 ml glycerol,
_and 1,200 ml methanol), a current density of 0.01 a/cm?, a terminal voltage of 30
v,%and a bath temperature of -7 to ~10°C. Maximum time 45 min. Introduction
and withdrawal of the sylindrical specimen was performed under current; the speci-
men was then washed twice in methanol at -7° and was air-dried. The anodic pre-
cipitate wasscraped off the specimen and preserved at sub-0°C temperature. The
Ti, Cr, and Mo contents in the B phase were determined by the usual methods. The
H content therein was determined in the universal equipment of A. M. Yakimova (In
Trudy komissii po analiticheskoy khimii, "Analiz gazov v metale, " Akad.n.SSSK,
v.X, 1960) according to the method described by Yakimova in her paper on pp.131-
134 of the present compendium (Abstract S/762/61/000/000/012/029); chemical ana-
lysis is possible only when a single phase is present. Test results are summarized
in a full-page table and are graphed. Results: (1) The Cr and Mo content in the p
phase of VT3~1 and the Mo content in the B phase of VT8 are considerably greater
than their mean content in the alloys. The Al content in the B phases is lower than
its mean content in either alloy. For example, the § phase of VT3-1 alloy contains
9.24% Cr, 10.44% Mo, and 2.05% Al, as against 1.93% Cr, 1.5% Mo, and 4.6% Al
mean content in the alloy. The B phase of the VT8 alloy contains 25.38% Mo and

N
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2.44% Al, as against 3.45% Mo and 6.33% Al mean content. (2) Aging of VT3-1 and
VT8 alloys entails P-phase enrichment with alloying elements; this is an indication
of the occurrence of transformations toward phase equilibrium. (3) The H content
of the B phase depends on its total content in the alloy and on the alloying-element
enrichment in the B phase. (4) The residual B-phase content of VT3-1 and VT8
alloys increases with increasing H content therein. There are 2 figures, 3 tables,
and 4 Russian-language Soviet references cited in the text. The participation of
Ye.A.Vinogradova and Ye.I.Zvontsova in the experimental work is acknowledged.

ASSOCIATION: None given.
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AUTHORS: Blok, N.1e Glazova, A.l., Kurayeva: V. P..W

R TI'I.' LE: Phase analysis of the BT10 (VT10) titaniumilloy.

SOURCE: Titan v promys . gbornik statey. Ed. by 5. G Glazunov.
, Moscow, 1961, 227-231.

v TEXT: This paper describes an experimental ¥-ray and chemical analysis of

electrolytically precipitated VT10 alloy (after 1-hT 800°C anneal in vacuum), por-

formed by. & method described in Zavodskaya laboratoriya, no- =’ 1958, 141, The
investigation was motivate determine whether the age hardening of
this creep-resistant Ti-Al-C duced by the separation of some inter-

:_Cu alloys, has no

metallic-compound phase, like the two-phase 13
i made to the phasc

" residual p phase that could be Reference i8
hiCh —

diagram of 5. Joukainen, et al. (J.Metals, v.4,n0. T 1952, 166}, according to W
Ti O is the inter i i stigation identified

C—

_ face~-centere
crystal lattice © (Ti,AL Sn)3Cu. The phase compositions
of VT 10 alloy wit i t various ,
rates, a8 obtained by the X-ray and the ethod, are tabulated. All find- ,
ings support the conclusion that the (Ti,Al.Sn)-to-Cu ratio is extremely close to 3. o
The Tig)Cu-type phase thus ;dentiﬁed is a solid golution in which some nodes of the
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Phase analysis of the BT10 (VT10) titanium alloy. 5/762/61/000/000/021/029

crystalline lattice, ordinarily occupied by Ti, are occupied by Al and Sn atoms.
An increase in Cu content from 2 to 3% increases the qQuantity of (Ti.AI,Sn)3Cu
continuously from 5.75 to 8.35%. No comparable change occurs upon increase of
the Al content from 5 to 6%. It is concluded that the VT 10 alloy gives rise to highly
dispersive products of a eutectoid reaction p—a + (Ti,Al,8n),Cu. X-ray analysis
indicates that the fundamental phase in VT10 is an a phase, eﬁoth primary and trans-
- formational (a'). No residual 8 phase can be found in the alloy. It is known that in
v Ti-Cu alloys the cutectoid decomposition upon cooling from elevated T occurs very o
[l - rapidly. It proceeds even more speedily in alloys of the Ti-Al-Cu-Sn system, and -
the B phase decomposes in toto into an a phase and an intermetallic compound.
The effects of the temperature levels and rates of cooling on the phase composition
are tabulated in detail. The structural changes in the VT 10 alloys apparently are
.determined by three factors: (1) Change in the size of the primary grains; (2} change
in the shape of the particles of transformed P phase (a! phase}; and (3) change in the
shape of the particles of the intermetallic phase (TiAlSn)3Cu and the character of
its distribution. There are 1 figure, 5 tables, and 4 reférences {1 Russian- ,
language Soviet, 2 English-language, and 1 German). The partidpation of Zh.D.
~ Afanas'yeva, Ye.A.Vinogradova, Ye.I.Zvontsova, and L.V. Polyakova in the ex-
perimental portion of the investigation is acknowledged.

ASSOCIATION: None given. 17/& o
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5/135/61/000/003/004/014
A AC
AUTHORS: - Lashko, N, F,, Lashko-Avakyan, S, V., Candidates of Technical Sciences
—r _
< TITLE: On the Selection of Brazing Temperaturs

- PERIODICAL: Svarochnoye prolzvodstvo, 1961, No, 3, pp. 11-14

TEXT: There was until the present no founded theoretical basis for select-
ing the proper brazing temperature ‘assuring high quality of the brazed Joints,
The authors investigate temperature conditions.of capillary brazing, and reject
the method based merely on the knowledge cf the propersiss of *he solder, as not
sufficiently accurate, Depending on the na%ture of the contacting liquid solder
and the alloy to be brazed, the tsmperature and Guration of the contact, "the g\
~ brazed metal undergoes a more or less intensive diffusion in the solder (erosion),
2 ’ The properties of joints produced by capillary trazing are determined by the
e nature of the physicc-chemical interaction of the liquid solder and the brazed
: metal, the temperature and duration cf the interactien and by the capacity of the
liquld phase of filling the caplliary interspaces., The minimum brazing “empsra-
ture must assure the filling of capillary interspaces and a satisfactory adhesion
of the solder with the base metal, It must be ejuzl to ¢r above the temperature
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5/135/61/500/ 03 /508 /6
On the Selection of Brazing Temperature ADOE/AD01

of transition into the liquid-sol:d phase of <hs zlloy formed in the gap, since
the flewing of the solder into the gap can b2 assured only a%t this iemperaturs
From this point of view, the brazing tempsrature must bte selacted according to
the liqu;d-sol*a tcmpe*a*uve range of the alloy formed *n the capillary (Fig. 2).
In practice, however, the necessity arises to corducs *he proiess ay elevated
&gmperatures and for an extended period of tlme, as e, g. In stepped and furnace
brazing; when combining brazing and heas ireatment of ths Jeint; in gas Zlux
brazing ete. On the basis of data obtained with specimens shown in F igure 2, ths
spreading of the solder and its interachlon witn the base metal at elevated
temperatures can to a flrst approximation te divided into <the following three
‘stagess 1) weak interaction of the 1iguid soldsr with the tase metal and fronsal
motion of the solder over the surface; 2) intensified in‘sraction and ramified
motion; 3) intensifisd inieraction and frontal mot on. These 3 stages are
11lustrated in Pigure 3, They were observed in furnacze brazing in a vacuum of
some austenitic ki-phase steels with solders on Ni-Mn-Or and Ni-S1-P-Cr bace
(Fig. 4). When using solders thai form eutectics with the basa metal, the intensi-
fied dffusion of the bass mesal is promoted 1) by a great diffsrence Yetween the
melting temperature of the brazed metal. and eu'eati ~ince the contact of the
etal and the liquid phase is prolongsd; 2) high bility of the base metal
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in ‘the.1iquid solder;: 3) high content of the brazed alloy base 1in the eutectics,
Se factors on erosion of the brazed metal canibe observed

d nickel with Ni-B ang Ni-P base Solders
n the soldered Jjoint is Precéded by a

_ The maximum temperature of
emperature, above which erosion Figure 2:

- . reactive diffusion of
I the I ang IT order take Place, stro

, ngly degrading the : : PR,
A quality of the Joint, The time-temperature dependence shown ’ -

' in graph 6, should be used as a basis when selecting time 1 i
- . . and temperature conditions for braz . i T

50

Figgre 2:

3 I
Ly
Schematie drawing of g speoimen for determining the flowing : § ,
of solder into the capillary gap (0,05 - 0.1 mm) between ; g 7 "
60 x 60 and 20 x 30 mm plates ; Y Npunod
» : ; L"'*?ﬁiﬁ
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Figure 4 ] '
General view of specimens showing the flowing of the solder into the gap after
©* vacuum brazing (1072 mm Hg) at different temperatures-a) 1,180°% ;. b) 1,220°C;
©iiie) 1,250%; d) 1,280°%C, Base metal: stainless bi-phase steel; Ni-Cr-Si-P
-base solder, : -

. Table 2:

Temperature in C | Maximum diffu-| Content of

Ty - T3] Tp~Ty sion of the base metal in
(’.rltn-’l‘e) base metal in eutectics

. the solder

“Al Zn 280 1 5 Medium
Al Sn 431 ' 0 0.5 None
Al A1-Si 83 1.65 - 88,3 "
(eutectic) | : .
Ni Ni-B 312 : 0 96 Strong
{(eutectic)- ‘
Ni | Ni-P . | 572 .0 89 "
- (eutectic) L
%) T T T - melting temperature of the metal to be brazed, solder, eutectics,
! . m respectively,

. Intensity
- of erosion

to pe | Solder

n’
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= Figure 6: . :

Dependence of the temperature range of brazing on the

-, brazing time Areg of conditions assuring high quality
i Joints is crosshatched, There are 3 tables,

and 6 references: 1 Soviet, 2 English, 2 German ang
1 French, '

7 n ' 7 7 7 _2"
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ACO6/A101
i AUTHORS 2 ' pashko, N. Fe, Lashko-Avakyan, S. Ve, Candidates of Technical -
ciences :
’
TITLE: The Scientifico-Technical Conference oOn +he Brazing of Me:als
e
FERIODICAL: gvarochnoye proizvodstvo, 1961, Na. 4 pp. 4 - 42
| TEXT: The scientifico-technical Confersnce on the brazing of metals was

convened in Moscow freom Tisgember 15 - 16, 1960 by the welding department of TsP

NTO MASHPRCM. The opening peport wes aelivered TY Professor A. A. Alov, Doster

of Technical Sciences. 1Ihe conference then heard the following TepoT s S, Ne

Lotsmanov, Candidate of Technicel Sciences on the present state and prerlems of
vrazing; N, F. Lazhko and S. V. Lashko_Avakyan, candidates of Technicel Salences
on "The Theory of Selecting~Temperature Conditions of Capillary Brazing ; v, Fo \/
Frolov, Candidate of Technical Sciences, on "Considering Temperature Factors and
Their Correlation when Planning golaersd Joints and Evaluating the Degree of

o goftening of Aluminum Alloys During prazing's Ae Io gubin, N. F. 1ashke, S. V-

> 1ashko-Avakyan, candidates of Technical Seiences and Engineer V. y, Griova on the

use and development of self-fluxing solders for trazing composite gtainless s%zel

APPROVED FOR RELEASE: 06/20/2000

CIA-RDP86-00513R000928720001-2"



CIA-RDP86-00513R000928720001-2

"APPROVED FOR RELEASE: 06/20/2000

-

AO06/A101
The Scientifico-Technical Conference cn the Brazing of Metals

8/13761/000/004/011/012 \/
A

articles; I, I, Il'yevskiy and N, N, Sirchenkc enginears on the effect of liged
solders on the proneness to brittle failure of stainless steels;. V, A, Yekatovs,
engineer, and A, S, Medvedev, Oandidate of Technical Sciences, on brazing with
low-melting sclders; V., A, Yermolov, engineer, on the technology of brazing with
high-tempsraturs solders used for soldering s+isels and bronzes; I, K, Sklyarcv,
engineer on brazing titanium end its alloys; 4, V, Shavkunov, enéineer, on the
research of new active gas fluxes and on the use of ammonium fluoride as an active
gaseous medium; I, I, Yanovskiy, V. A, Morczov and V. N, Artsimovich, engineers,
on the development of new brazing methods for hard-alloy mining instruments; g,
S, Keylin, engineer, on the development of new brazing methods for medical instn.
ments; Ya.M, Kanevskiy, Candidate of Technical Scilences, on new methods of abraz
sive fluyxless rrazing of aluminum and its alloys with low-melting golderz, The
Canferepce decided the organization of a epecial institute of trazing and of
yearly meetings,
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AUTHORS: Laskko-Avakyan, S. 7., Lashke, N. F.. Cendicates o ¢
Seisnces
TITLE: Corrosicr resistance of aluminum axloy Jointe brazed witn lcw melv-

ing sciders
PERIODICAL: Svarochnoye proizvodsivo, no. 5, 1961, 13 - i€

TEXT: Problems on the sorrosicn resi

allcys brazed with lcw-meliing seoliders, war

. studied. Whern apa¢1gi‘g corrosion procssse

' and cathodic aressin the soldered Joint, For th

made with AMy{ AI\.ts) alloys which were brazed with
zine, lead, aniimony and cadmium, Elecirode potentia]s weﬂp de::_ ined on the

Raps potentiometex by A, T. Snibadeyeva. The composition of the sciders invesi: ;

1 A

gated are given in table An elect o-y+e of 0.01IN NaCl soiu%ion was employed,
The resulte obtainsd show that tin alloys with lead, ccpper, cadmium and enti-
mony have more positive pctentials than the s allioys and represent the cath-
ode in the "solder-AMts alloy" peir. ™in alloys and allcys cf iead with tin,
contai?ing 10% and morz zinc, and zinc ziloys with aluminum show more negavive
Card 1/5
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Corrosion resizianss of aluminum allsy ... AGCCE/R10%

electrede potentials than the AMts allcy and are the ancdes in the “s
alley” pair, Analyses of various cases of corrosion failure of alumi
1al effe

Joints brazed with low-m=l%ing soiders show that the sutstantial effect

ed by prozeszss of crevise corrosicn (Ref. 1 - 6). . Intensive developmen

vice corrosicr in sitructures itakes plaze as a result of irhibited atffus

change of elemsnts in electrolytes surrounding the structure, in 23z orevi

and gaps. This is due %o the presence of peculiar interrupted "bridgss" develop
ed during brazing, -(Fig. 2) The peculiarities of -~w»vice corrosion in aluminum

alloys were investigated cn AMis alloys brazed wiith Sn - Zn solders end tested

e~y

in 3% NaCl + 0.1% HEO . Prcneness to crevice corrosion was observed in AM3s,
alloys trazed with sofders which are not noticeable solubis in aluminum, 1, 2.,
“ the solder systems: Sn-Pb; Sn-Cd; Sn-Al; Cd-Zn, (at relatively lcw Zn contar

and Sn-Sb. The low mutual solubility of these alloys with the AMis alloy ang
the low soldering tsmperature do not promote the formation of a strong and tight
Joint, Gaps between the base metal and ithe solder in the Joini, and the joint-
ed)acent zone are the source of crevice corrosion. In Joints brazed with solders
containing considerable amounts of zinc (Sn-Zn; Sn-Zn-Al; Zn-A: systems) where
strong and tight Joints Letween the solder and the brazed metal are produced,
crevice corrosion was not revealed. This proves that crevier srrrozsion depends
mainly on the zinc content in the low melting solders. Corrosion

Card 2/5

APPROVED FOR RELEASE: 06/20/2000 CIA-RDP86-00513R000928720001-2"



"APPROVED FOR RELEASE: 06/20/2000 CIA-RDP86-00513R000928720001-2

- — == 2 P R 2

21093 .
8/1 35/6 1,/000,/C05 /005,/011

Corrosion resistance of aluminum alloy... AOC6 /A101

tests were conducted by V, A, Klimova., Great losses of strength 2s a result of
corrosion were revealed in specimens soldered with [1 150A (P150A) solder, (con-
~taining 38.5% Sn, 57.7% ¢4 and 3.8% Zn), N1 170A (P170A) (75% Sn, 20% Cd and 1%
Ag) and 1] 2004 (P200A) (90% Sr, 10% Zn). In specimens brazed with [ 250A (P250
A) solder (80% Sn, 20% Zn) and protected by varnish coatings, strength losses
were not cbserved, Specimens brazed with [ 00A (P300A) (60% zn, 40% Cd) solder
did not change in strength after 4 months tests in tropic atmosphere chambers
and during 9-months open air %ests. Greatest corrosion resistance was shown by
specimens brazed with zinc base solders, increasing with a higher Zn content,
which also improved their bend with the brazed Al alloys. A higher Za content
raises however the melting temperature of stannous solders and thelir crystalliza-
R tion and hot brittleness range which makes abrasive and ultrasonic brazing most
difficult, The liquid-solid range can be reduced by adding to une ailloys with
35 - 3% Zn small cadmium and bismuth admixtures (about 0.2% each), tc prevent i
hot brittleness and make them fluid at 250 - 260°, 8. V., Lashko-Avakyan, N, F, >< KN
Lashko and B, V, Nikolayev suggested corrosion resistant tin-base alloy 250 -
(VP250A) of the following composition: 35 - 39% Zn; O.4% Cuy 0.2 - 0.3% cq;
0.2 - 0.3% Sb. Abraszive brazing with this solder can be made at 210 - 2609°¢,
ultrasonic brazing at 250 - 2600°¢C, High corrosion resistance is offered by Jjoints

card 3/ 5

APPROVED FOR RELEASE: 06/20/2000 CIA-RDP86-00513R000928720001-2"



"APPROVED FOR RELEASE: 06/20/2000 CIA-RDP86-00513R000928720001-2

-5

21093

8/125/61 /000 /005 /005 /011
Corrosion resistance of aluminum alloy..,. AC/)O6/A/10{ /005/005/

brazed with Zn-Al base solders and aluminum alloys brazed with some zinc-base
solders: NCp 5AKTc (PSrSAKTs) (5% Ag, 2% Al, up to 0,15% Si) and MNAKTc (FPAKTs)
(20% Al; 0,15% Si) with flux removal after brazing. Crevice corrosion revealed
in AMts alloy specimens brazed with PAKTs solder was due to frontal galvanic cor-
rosion of the soldered Joint., There are 6 tables, 2 figures and 8 referances:

5 Soviet and 3 non-Soviet,

Table 1:

Composition of tin base solders in %

No, of solder
cd Zn Cu Al

Card 4/5
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Corrosion resistance of aluminum alloy,., iéég?ﬁfé{UOO/DOS/UOE/OII
Table 1 continued:
10 - 6 - 20 - - y
> 11 - 6 10 20 - - gh
. 13 15 - 7 - - - T4
ég 51 - 9 9 - - 31
2 - - - 95 - 5 -
: - - -1 9rs | -] 2% -
3 - - - ho - 60 -
32 . - - - 100 - - -
33 - - - - - - 100 )/
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|.2560  oflao MU 115, 1575 A006/A106
AUTHORS: Iashko, N,F., Lashko-Avakyan, S,V,, Candidates of Technical Sciences
; Asnee, 7.7
TITLE: On the problem of "hot" and crystallization cracks in welding and
‘casting

PERIODICAL: Svarochnoye proizvodstvo, no.6, 1961, 41 - 42
TEXT: The authors discuss an article published by A.A. Bochvar, N.N. Ry-
kalin, N,N, Prokhorov. I.I, Novikov and B.A, Movchan in the 1960 October copies
of "Svaroohnoye proizvodstvo" "Liteynoye proizvodstvo', on "hot" cracks

which are identified with crystallization cracks forming during casting and weld-
ing of alloys. The authors of the present article state that the formation of
hot cracks in casting end welding has not been sufficiently treated so that the
purpose of th? article was not fulfilled, A number of debatable points are dis-
oussed and the following concepts on the subject are presented: 1, Crystalliza-
tion cracks in casting and welding are one of the varieties of "hot" cracks; they
arise, as a rule, in the non-equilibrium ¢rystallization range of alloys and may
develop in solid state during cooling, Crystallization cracks include: a) those
forming in the solidified portion of the alloy where the liquid phase is drawn-in
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On the problem of "hot' and crystallization cracks... s/135/61/boo/b06/008/008 Q{
A006/A106

from the non-solid portion under the effect of capillary and hydrostatic forces,
and b) cracks, forming after non-equilibrium solidifying of the alloy as a result
of its partial fusion during heat redistribution of alloying elements by cooling.
2) Crystallizaflon cracks may arise as a result of low macroductility of the alloy
in both the liquid-solid and the solid-liquid ranges (in the "orfective" orystal-
1ization range). 3) Solid crystals show considerable ductility in the crystal-
1ization range. The low macro-ductility of a liquid-solid material during its ex-
pansion in the solid-1liquid range is connected with the local nature of deforma-
tion of its solid portion, The authors reject the theory that alloys in the cry-
stallization range posess least macro-ductility, as & characteristic constant of
each alloy. U4) The low ductility range (brittleness) includes not only the "ef-
feetive" crystallization range. "High ductility" of alloys observed cn the bor-
ders of the scolid liquid and the 1iquid-solid state, is actually related to the
stabilization of the alloy state after solidifying and redistribution of 1ts
solid portion, When determining true macro-ductility of alloys in the crystalliza-
tion range phenomena connected with the shifting of the 1iquid phase should be
prevented, in particular,-after failure of specimens. 5) The brittleness range
of some alloys during solidification may be below the real solidus temperature.
Cracks forming in thls range are considered as "hot' sub-solidus eracks. 6) Cry-
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On the problem of "hot" and erystallizetion cracks,,. S/l%?/61/000/006/008/008
. AOC06 /A106

stallfzation cracks may -also arise during heating of the alloy as a result of
its partial fusion, The limitation of conditions promoting hot crack formation
merely by cooling the liquid alloy, excludes orystallization cracking in weld-
adjacent areas during multi-layer and resistance welding, 7) The .possibility
. of crystallization crack formation in the weld-adjacent zone during welding,
- the mixing of seam and base metal and the specific thermal effect of the base
- metal, create a substantial difference in the conditions of crystallization
cracking during casting and welding, 8) The determination of an "effective"
crystallization range from a phase diagram should be avoided, since the tempera-
ture range of the solid-liquid stete of natural alloys may vary due to impuri-
ties or non-equilibrium crystallization, 9) The authors approve the statement
that the evaluation of proneness to crystallization oracking may be erroneous
if determined from the temperature range of brittleness, ductility in this range,
or the rate of increasing elastic-plastic deformation at dropping temperatures.
10) The length and width of oracks arising during casting and welding is the
simplest measure of the resistance to the formation and development of crystal-
lization cracks., Effective methods should be used to distinguish the proneness
of an alloy to crystallization cracks and its proneness to the develepment of
cracks in solid state, The proposed quantitative determination of crystalliza-
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tion crack-resistance from the difference between least relative elongation in
the "effective™ crystallization range and the magnitude of free temperature de-
formation at the temperature of this minimum, is considered to be hardly applic-
able in practice and absolutely unsuitable for determining sensitivity of allcys
to crystallization cracks in the weld-adjacent zone,
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D217/D303

/9.0
AUTHORS: %%ggxgisﬂégkg Popova. NoM., Orekhove G.No, and
nogradovay YecA.
TITLE: carbo~boride phases in glloy steels
SOURCE: Akademiya nauk SSSR. Institut metallurgii. Issledova-
niya PO zharoprochnynm gsplavam, Ve T, 1961, 112 -~ 121
pEXT: The authors endeavored %0 f£ind whether carboborides based on

carbide phases of the type Me2306

can exist in steels.

Two varieties

of carbide of the above type have been found in steels: Fe21W206

and Cr2306n
ing one of the Me23c6

ovA) was used as the Fe21W206 containing materials
or together with the carbice

compound forms independentlys

types of carbideo

Therefore, two steels were jnvestigated, each contain-

The steel 70X 2H2BA (30Kn2N
in which this
M8300

Steel 31268 (EI1268) was used as & representative gteel containing @

carbide pased on

Cr23060
card 1/4
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furnace of 150 kg capacity and cast into ingots weighing 17 kg in
such a manner that each ingot should have & definite boron content.
The ingots'were forged into rods, which were oil-quenched from 1100
oc. They were then tempered at 6000 and 700°C for 30 minutes, 1:
10, 100 and 300 hourse For the geparation of the anode deposit from
gpecimens of steel 30Kn2N2VA, electrolytic adissolution for 5 hours
ijn an ice-cold solution consisting of 75 g/1 KCL + 5 g/1 citric
acid was used at a low current density (0.02 A/dm2). The precipita-
tes obtained were analyzed chemically for Fe, Cr and W, For the
estimation of B, an anodic deposit was again produced. it was wa-
ghed with water by decantation, transferred into a conical flask
and decomposed with a little HZSO4 (1 2 2) with addition of a few
drops of H202° After dissolving the deposity the solution was box -
1ed until the H202 was completely decomposedo Small quantities of B
.were determined calorimetrically, and larger quantities (>0:1 %)
volumetrically. In order 1o geparate the anode deposit from the Cr-
Ni steel EI268, anodic dissolution was used in & solution contain- ){
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Carbo-boride phases in alloy steels D217/D303

re changed little on alloying it with B up to 0.23 %, The siress to
fracture at 550°C of steel EI268 containing 0.018 ~ 0.25 % B is sae-
what higher than that of boron~free steel, There are 6 figures. 7
tables and 3 non-Soviet-bloc references, The references to the Eng-
lish-language publications read as follows: M.E. Nicholson, J. Me-

Yals, 9, no. 1 (section 2), 1957; R. Kiessling, Acta Chem. Scand.,
35 1949,
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AUTHOR:" - . Lashko, N.F. ' ‘ |

TITLE: ""ﬂszéiﬁ§¥;H§§ase With an a-Manganese Type Structure in

. " .Alloys of the Fe-Ni-Cr-Ti System ) W%
PERT Pind o ] e P X 961 . - '
:PERIODICAL: Fizika metallov’'i metallovddeniye, 1961, Vol.ll, No.l,

Pp.150-152

TEXT: A ternary phase called the A -phase with an ‘a-manganese

© structure has been observed in several chromium-molybdenum steels e

Refs.l to 4). This type of phase was not observed in the Co-Cr-Mo B

and Ni-Cr-Mo systems (Ref.2) but has been noted in the Co-Cr-Ti . . /.

system (Ref.7) and in steels containing 12% Cr, 4% Mo and 3% Ti

“(Ref,8). The possibility of the existence of a similar phase has e

"been investigated in the present work in the systems Ni-Cr-Ti and

' Fe-Cr-Ti. - Ni-Fe-15% Cr-6% Ti alloys containing 0, 20, 40 and

.'60% Fe were investigated and a phase with the a-Mn structure was

. found only in the alloy containing 60% Fe after quenching from

~'1200°C and ageing at 800°C, In the initial stages of ageing, it
-coexisted with metastable d-phase, the gquantity of which ‘decreased

. with increasing ageing time, After 100 hours, there was : it
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7A'Ternary Phase'with an a-Manganese .
lFeéNi§Cr-Ti System

Type Structure in Alloys of the =

This phase was

During ageing, the
anged and wag 8.91, 8,88 and
50 and 100 hourjs r

The same Phase
‘ging 0.07% C,

8 e2Ti and itg chemical

:;Qasv(Fe,Ni,Cr)3Ti.

. for hepr assistance. .There are 1l table
' 6 non-Soviet, - ' o

’ *July 22, 1960
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E111/E335
AUTHORS : Lashko, N.F., Orekhov, G.N. and Popova, N.M.

TITLE: Metastable processes in the ageing of heat-resisting
pearlitic steel

PERIODICAL: Fizika metallov i metallovedeniye, v. 12, no. 3,
1961, 417 - 423

TEXT Heat-treatment of pearlitic steel is generally used
to produce an initial structural condition giving minimum
diffusion-process rates. The number of structural changes
possible in the transition of complex, pearlitic, medium-carbon
alloy steels from the metastable to the stable state is greater
than in low-carbon steels. Control of the process in which //
diffusion is slowed down to the greatest extent would enable the
heat-resistance of the steels to be controlled, which is
particularly important for medium-carbon steels with their rapid
diffusion processes. Many oil-quenched pearlitic steels develop
residual austenite, whose chemical composition and quantity
depend on quenching temperature and cooling rate. By changing
the paths by which the residual austenite is formed the paths
Card 1/3
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of the carbide transformations in
The authors have studied. this for
(actual composition, o: 0.52 Mnj
1.60-1.69 Nij 1.22-1.27 W;
with carbon contents of 0.09 -
normalized at 980 °C3
from 1 100 O¢., After hardening,

further heatutreatment and short-

Phases of the treated specimens were analysed by study of anodic
residues, using X-ray structural a
results show that it is possible t

metastable solid solution in type
gquenching conditions and carbon
decomposes on ageing at 500 - 650
carbides Me7c3, VC and M321w206n

0.09 - 0.27% carbon,
1 100 °C produces simple carbides

Card 2/3
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E111/E335

the steels can be changed.
X112 OPA  (Kn2N2VFA) steel
0.31-0.37 Sij 1.,92-1.96 Cr;
0.30 V, 0.023 S and 0.008 P)
Forged bars were pre-

e charge were also pre-quenched

'S~

and long-time strength testing.

o control the decompogition of

The residual austenite
C, forming the special

When these steels contain

t empering after quenching from 920 and

(MeBC, Me703, vc); with
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0.44y c| ageing at 600 - 650 °¢

gives the ¢ mplex carbide of
the Me

21W2C6 type after Quenching from 920 cC. Preliminary
quenching from 1 100 °C 1eads to I
because of the higher

and Telatively higher de
On tempering at 500 - 550 °¢
deformation bPredominate
phases. At 600 - 650 °c carbide

There are 3 figures, 3 tables
and 1 non-Soviet-bloc,

SUBMITTED: October 5, 1960 (initially)
March 11, 1961 (after revision)

28720001-2"
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PERIODICAL:

and ferro-alloys but that,
phase cannot be detecte
temperature rangé only. A criti

of the authors experiment
anodic separation in an e
50 g ammonium citrate and HC
The current density was 1 amp/cm©.

en was~quenched f
60°C for 90 minutes, the presence
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‘Lashkoq N.F.
ntermediate phase formation

On the problem of an i
tion of austenite

during martensitic transforma

Fizika metallov i metallovedeniye, V.12 no.5, 1961

773775

is sugge
necessary for all martens

sted that the formation of an intermediate
itic transformations in steel

in some cases) the existence of this

d because it occurs in a very narrow

cal evaluation of the available
data concerning the e-phase 18 followed by an account
s in which the g~-phase was igolated by

lectrolyte containing 300 g KC1,

1 in the concentration of 50 ml/litre.
pata are reported of X-ray b//

sis of the deposit in COppPer Ka radiation.
rom 1050°C.  After heating of quenched
was detected of the

analy
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On the problem of an intermediate ,,, EG40/EL35

nuclei of the carbide phase Meg3Cg.
the austenitic phase Y was even more
converted into martensite, whose segreg
in aged steel, The anodic deposit obtainad from aged st{sel showed
the presence of Meg3C6 only, Obviousl

Y, in the steel investigated
. martensite differs little in its electrode potential from

austenite, whereasthe electrode potential of the g-phase differs //'
sharply from that of austenite, It is concluded that a non-

diffusional transformation of the close=packed face-centred cubi:
structure passes in the process of quenching into a similar
structure but of the hexagonal type. Further decomposition of
this structure is accompanied by the formation of the tetragonal
structure of martensite, It is suggested that further
investigations should be carried out on the e-phase structure.
There are 1 table and 11 references: 2 Soviet-blo: and 9 non-Soviet~
bloc, The four most references to English language publications
read as follows: Ref,3: Parr I.G. J. Inst. Metals, v.81 1952 214;
Ref.6: Cina B. J, Iron and Steel Inst,, v,177, 1954. 406-

Ref.8: Otte H.M. Acta met., v.,5, 1957, 614-

Card 2/3
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Ref,10: Cina B, Acta Met., v.6, 1958, 748,

SUBMITTED: April 11, 1961
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AUTHORS 3 M , Lashko-Avakyan, S. Ve (Moscow)
TITLE: Crystallization cracks in welding
PERIODICAL: Avtomaticheskaya svarkgg\no..6, 1961, 37=~46

QEXT: Available data on cracking in fusion welding are examined and some
theories disproved, in particular the theory by B. A, Movchan (Ref.5 and 15:
"pvtom. svarka', no. 6, 1959; nIzvestiya AN SSSR. Metallurgiya i toplivo",
no. 5, 19593 and DAN SSSR, vol 120, no. 3, 1958). Movchan's theory concerned
crack formation in single-phase austenite steel welds. Its essence: cracks
form on crystallites boundaries in solid state, spread to the crystallization
front and are filled with ligquid metal from the welding pool. The authors
consider this case possible but just as a particular and even rare case, and
prove that boundaties between joining crystallites forming during crystalli-
gation may or may not pass along the segregation spaces between growing
dendrites (Fig. 2) and can sometimes be revealed only owing to different
susceptibility to etehing in adjecent grains. An example is aluminum with
1.5 and 2.5% Cu studied by the authors, vhere the crystallite boundaries had
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the form of thin, clear lines (Fig, 5), probabl
Cu’and'impurities in them, 1In aluminum with
ture beoame polyhedral, no fine boundary lines OT segregation spots were vig-
ible and Sracking Susceptibility was reduced., The orystallization of stannia
des is discussed ang illustrateq by photomicrographs
proving that grain boundarigs can be located differently, It is pointed out
that orystallization cracks may form between dendrite axes and not on the
boundaries, Thig ig evident in welds made on cast weldable [3f] 7-20 (VL7-20)

steel (Fig, 9) by austenitio X 2041016 A (Kh?ONlOGGA) steel olectrodes,
Cracks started in 1t on the crystalli

Yy due to g higher content of
more Cu (3,5 anq 5.8%) the struc- ,
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that reduce the crack resistance as possible, or else they must be alloyed
with elements reducing segregation, i,.e. “titaniun, columbium, manganese.
B~ Boron has g very: complex effect, i,e, forms borides, dissolves in only very
B low quaniities. In austenitic stecl with low boron content the crecling
be suppressed cither by reducing t

1 can
no boron content in welds below its golu-
B bility point by using a boron-free filler alloy, or binding boron into hish-
. melting eutectics, Iolybdenum and tungsten a
the (Cr,lo) B, and (
: Plgs

re such binding elementb, ana
Cr,W)5B4 boride compounds are high-melting, The authorg
consider tufizeten more efTective than molybdenunm, for it raigses the iron
»meliing poini and concentrates in the dendrite axes, whilst molyvdenum
slizhtly lowers the iron melting point‘and conceniratos meinly in intera:rinl
! . spaces. Ho crystallite boundcories were observed in wolds in custenite steel
: produced by the most suitable electrodes - ¥ 1612546 (Kn16::2516) with high -
lio content, and 34 -g69 (TI<669) or BX-98 (VZh-98) high V-content, In. such
. welds the boundaries aprear to be dislocstions and they are only visidhle ;
after heating subsequent to welding (due $o diffusion of impurities or cardbon,
into boundaries). There ere 10 figutres angd 15 réferences: 13 Soviet-bloc am
2 non-Soviet blog, .

i
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v%f:A,UtTH‘ORS: ~ Blok, N. I., Lashko, N. F., and Khromovae, O. A.

.:Z_v ) sy
- TITLE: _Phase analysis of nickel beryllium alloys

- PERIODICAL:  Zavodskaya laboratoriys, v. 27, no. 3, 1961, 251-252

~TEXT: Ni-Be-alloys with 2% of Be are aging}systema. Aging is conducted
under essential changes distorting the original crystal lattice and deter-
mining the mechanicsl properties of the alloy. It is the purpose of the
present paper to clarify this relationship as far as possible. Investiga-
tions weré made on three alloys of the: following compositions: 1) 1.93% Be,
residue Nij; 2) 2.205 Be, 5.0% Mo, residue Nij; 3) 2.66% Be, 1.1855 ¥, residue
Ni. The alloys were heated to 1080°C, and hardened in water. The individual

: specimens were sged at certain temperatures between 300 and B00°C for & hr.

Bl -+ The phases of the pretreated alloys viere separated by electrolysis (electro- v
~ o7 lyte:r 10 g of triammonium citrate dissolved in 1200 ml of 12% NH4OH; cur-

" rent density 0.06 a/cmz; room temperature). The resulting anodic precipi-
tates were subjected to chemical and X-ray structural analyses. One liide
phase and one solid solution poor in Be each were obtained from alloys (1)
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~and (3) (fron (1) at an aging temperature of 5009C; from (3) at 5009C ang
over). Only one NiBe Phase was igolated from alloy (2). The content of
NiBe in the alloy changes with the aging tenperature (in (1), increase of
- 1,087 et 30000 to 2.8%5 at 600°C; in (3), increase of 3.365% at 3000 to
5477 at 8009C; in (2), decrease fron 5.105 at 3000C to 4.13% at 800°¢),
‘The WiBe compound has a regular cubie erystal lettice of the CsCl type. The
’stoichiométric ratio ig not strictly maintafned. HiBe particles which are
coarse after hardening become very fine in aging at 300°C, and are enlarged
again at higher aging temperatures. The strongly blurred lines of X~ray
ratterns of specinens treated at 300-500°C indicate an intenge distortion
of the crystal lattice of two solid solutionsg. On-the basis of thege
Tindings, the authors consider the interaction of the following indenendent
Processes to ‘be decigive for the mechanical characteristics of the alloys
studied: block Tormation within the solid solution; distortion of crystal
lattices of solid solutiong; separation of a NijBe phase of different dis-
bersion degrees (according to aging conditions), Maximum strength of the
Ni-Be-lio alloy was attained at an aging temperature between 400 ang 5000¢.,

AL A, Burmistrova, Ye. A, Vinogradova, and ¥. V. Smirnova assigteg in the
experiments. There are 3 tables.,
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' 1‘-.’»_4';3!1»1{633,. : "Bllok, N. I., Kiéﬁkin,fs{ .'i':."':,;'.lcbzléva,fll. N., and Lashko, N, F,

B TITLE: ©. . Phase analysis. of 'surfaqe,"ljayqrs of heat-resistant nickel

alloys .

PERIODICAL: Zavodskaya laboratoriya, v. 27, no. 10, 1961, 1185-1189

TEXT:' The methods based on & tobal déteniiination 6f the chemical coge

- position of the test layer used s¢ far for investigéting_ surface layers of

$

alloys heated in air are insuffigient for studying the brocesses taking

place. - For this purpbse,’thé"éut’h’br’é‘”_é;l.a,bﬁréfe‘d"'a'method of phase analysis .
in layers, and were able to determine the diéti'ibﬁti@n of alloying eleménts
among the individual phases, “their nature. and content in.each layer.

8 -"10 anéde deposits taken by -layers and ,the..corre_sponding portions of

electrolyts were analyzed chemically, From another sample anode deposits -

are separated in layers fé'z‘“xii-éy“s'ﬁ*ﬁé;iii-al'aﬁalyéia; By micrometer and

calculation by weight of thé metal diséblﬁze’d, the layer-depth was -
determined ag being ~0.005 t0-0,05-0,06 mm, Uniform dissolution on the%

entire sample surface is necedsary. A orystallizer holding ~.350 ml

~ Cerd 1/5
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boor in'alloying elements) is not dissolved at EI617, and only selectively
at EI437. When operating with 18, the boundary between layers II and IIT
may be determined owing to' the appearance of the A'-phase in the anode
deposit. Layer II of EI617 is dissolved in 81 under continuous control of
the solubility in 18. For this purpose, the analytically weighed sample is
immersed in 18 and, unless it dissolves here, it is dissolved for ~10 min
in 81, the deposit is removed, dried, weighed, and the cycle is repeated
up to dissolution and separation of the A'-phase in 18. Layer III -
consisting of s0lid solution (poor in alloying elements) and ! -phase on T
the basis of Nij(Al,Ti), as well as layer IV of initial alloying composi-

tion, are dissolved in 18, The anode deposit separated in 18 ang 81 C e
(layer II, EI617) is filtered off ang washed out with 0.2% electrolyte

solution up to négative Ni2+ reaction. Electrolyte and rineing water are B
VunitédyAevaporated, filled up to 200-250 ml; 50 ml of it is mixed with 10 T
ml H2504 (1.84) and heated, H,0, is added to the dark-brown liquid -

obtained. It is heateq up to destruction of 3202, filled up to 100 ml,

and the elements are determined. Anode deposit I is molten with KASQ,, the
Card 3/5 4
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Phase analysig of surface layers of.,, B110/B1

melt is dissolved in 5% HZSO4, and filled up to 200-250 ml. According to

X-ray structural and chemical analyses, layer I (up to 0.005 mm depth) ig
strongly enriched with Cr, Al; and Ti, It consists of Me205 (Cr203, A1203,

NiO'TiO2) With trigonal crystal structure, the parameters of which are

similar to those of Cr203. In layer II (in~0,027 mp depth of EI 437 and
in ~0.40 nm depth of EI617), as in layer I, JA'- and carbide phases are
destroyed through Cr-, Al-, Ti and ¢ diffusion to the periphery, and the
oxides are formed. Layer III ig~0.10 mm depth in BI437 and ~0.15 mp in
B1617. 1In EI437, the Mezo3 are enriched with Cr in peripheral layers, ang

with Al in deeper ones, 1In B1617, Al1.0 ‘already exists at small depth,

273
. which suggests a missing equilibrium state. Gas turbine blades of 3H4374
~ (E14371) operating at {700°C, where uniform dissolution wag difficult, were
tested in thig wey. Layer I was missing (mechanical wear). Impoverishment
in chronium was foung down to 0,075 mm, The Ti content of the surface
layer was constant, The Al enrichment at a certain depth cannot be i}
explained. Destruction brocesses on the surface starting at the grain
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oL boundaries are explained by deep oxygen diffusion along the grain

- boundarj:es. N. M. Rudneva, N. A. Shumilina, K. V. Smirnova, and A. N,

~ Sokolov assisted in the experiments. There are 3 figures, 2 tables, and
4 references: 3 Soviet and 1 non-Soviet.,
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Phase analysis of alloys on the titanium basis,

no, 12:1470-1472 161,

2
NOGRADOVA, Ye.A.;

MOLCHANOVA, Ye.K.,;
ZVONTSOVA, Ye.V. ;

; KURAYEVA, V.P.;

Zav, lab, 27
(MIRA 15:1)

(Titanium alloys) (Phase rule and equilibrium) '
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SOKOLKOV, Ye,N. (Moskva); Prinimali uchastiye: PODVOYSKAYA, O.N,;
ZILOVA, T.K.; SOROKINA, K.P.; POLYAX, E.V.; KOROZ, L.M,;
BULYGIN, I.P.; LASHKQ, N F.; POKAMESTOVA, T.N,; GORDEYEVA, T.A.;
YAGLOV, R.V,; VOLODILA, T.A,; KORABLEVA, G.N,; ANTIPOVA, Ye,I,

Thermomechanical treatment of chromium-nickel-manganese

austenitic steel, Izv, AN SSSR, Otd. tekh. nauk, Met, 1 topl.

no,2:15-21 Mr-Ap '62, (MIRA 15:4)
(Chromium-nickel steel-~Hardening)
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AUTHORS: Molchanova, Ye.K., Engineer and Lashko, N.F,, R

Candidate of Technical Sciences .x__

TITLE: Braking of eutectoidal composition in chromium
containing titanium-aluminium alloys

PERIODICAL: Metallovedeniye i termicheskaya obrabotka metallov,
- no.lk, 1962, 5h-56

TEXT: The influence of isomorphous p-stabilizers

(molybdenum, vanadium, niobiwm and tantalum) on the stabilization

of the titanium B-phase during ageing was investigated.

Molybdenum, vanadium, niobium and tantalum were added to the base '/k/f
alloy {(Ti-5A1-2Cr) in quantities of 1 to 4%, The chemical \
compositions of the alloys, in %, as well as the phase composition
after ageing at 500°C for 100 hours, are given in Table 1. Ingots
weighing 5 kg were produced in an arec furnace with consumableée B
electrodes by double re-smelting and were then forged into '

12 mm diameter and 10 x 10 mm rods. Prior to forging the ingots

were heated to 1000°C. All the alloys deformed satisfactorily

in the hot state and proved thermally stable at 400°C. At 40O

Ccard 1/&
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- Increasing the -corresion resistance of alumi ‘
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(Aluminum alloys~Corrosion)
(Solder and soldering)
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__ LASHEO, N,F,; SOROKINA, K.P.

Hardening phases in aging chromium-niékel steels alloyed

with titanium and alumimum, Fiz., met., i metalloved, 14 no,1:121-32)
Jl 162, (MIRA 15:7)
(Chromium-nickel steel--Hardening)
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AUTHCRS: Blok, N. I'ifEEEEEEL—EL—EL——L

TITLE: Confercnce on the phase analysis of metals and alloys

PERIODICAL: Zavodskaya jaboratoriya, v. 28, no. 7, 1962, 893

PsXT: A& conference on methods of phase analysis and the application of
this to mctullopraphy was neld in Moscow from November 28 to December 1,
1961 attended by 350 representatives of institutes and industrial

jaboratories in various fields. 36 reports were presented. Ip one on

the importance of phase analysis in metallography, I..I. Kornilov

described the historical development of this method. I. Ye. Lev, A. F.
Platonovae, N. G. Roslyakova, 0. S. Spiridonova, and M. N. Obraztsova

reported on carbide analysis of high-carbon iron alloys, transition and
heat-resistant steels. Among other reports were the followings L. V.
zaslavskaya, N. Ya. Karasik, N. Ye. Shlepyanova, and k. I. Belikova on

the analysis of jntermetallic phases in steels. N. L. Belyakov and V. S.
Kal'tseva on the analysis of austenite-ferrite steels. 0. A. Khromova,

K. P. Sorckina, M. N. Kozlova, and M. M. Shapiro on the phase analysis of ~

Card 1/2
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nickel alloys. 4. I. Glazova and N. F. Lashko on the phase analysis of
titanium alloys. O. A. Khromova on the methods of phase separation in
gluminusm 2lloys. I. Ye. Lev and V. S. Hal'tseva on general problems of
the electrochemical theory of phase separation in steels. K. P. Sorokina
on experimental data on the study of Ni (A1,T1) and carbide phases.
Reports on analytic methods without phafe separation included those by

L. 5. Palatnik on the electronographic investigation of thin layers, by
S. Z. Bokshteyn on radiographic methods; by V. Ye. Rudnichenko on iocal
X-ruy structural analyses; by L. L. Kunin on thermal extraction. It was
resolved to organize and coordinate further studies on the phase analycis
of various alloys.
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,and s v. Laehko

lemw svarivayomosti motallov (Somo Problems or netal
"Mosoow, Hashgiz, 1963. 299 p.. Brrata alip 1naerted.
des. printed. e E L
F.‘Yo. Tret'yakov, candidate or Teohﬁioal Soienoea;
blishing House: - L. A. Osipova; : Tech, Bd.: V. D.;. o
Menaging Ed. *(for. literature on hot treatmont of
_081pova, Engineer.:;;;;~,, ; R o

ibook 1s 1ntended for seientiric workera and angineera
concerned with the study of metale and alloya and tha development
?$ofkwelding technology. ‘ : _

The book raviewa some problems or neldability of matals
in fusion welding. The problem of weld quality is revieved in
conjunction with nonequilibrium erystallizationfband with the

;_degree and character of heterogeneity of tha s cture being ,
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ctility-or;wglded-Jointagia:raviewed in conjunction with
ructural;transformationa,1

, ‘ nzthe-heat-arreoted;zone;gaBasio'
w “11lust ated with: exam

Tomt e o , i, ; ﬁgnr*fypiaa1<mo?§morph%c S

= uainum-, sopperd;/and me ;Pdenum ¢ alloys as well as o .
’1~ponmorpﬁic'EiEad!ﬁm-base, -0Y8.- No' personalities are '
. mentioned, 7 ara’_hhwpererencea:

)

2"j80v1§t,;and;;36;non-'

- 0928720001-2"
APPROVED FOR RELEASE: 06/20/2000 CIA-RDP86-00513R00



"APPROVED FOR RELEASE: 06/20/2000 CIA-RDP86-00513R000928720001-2

e

LASHKD, N.F., kand.tekhn.nauk; LASHKO, S.V., kand.tekhnenauk -

m . .
Solder activation for stainless steels. Svar. proizv. no.2:17-19
F 163, : (MIRA 16:2)

(Steel, Stainlesg—Welding) (Solder and soldering)

APPROVED FOR RELEASE: 06/20/2000 CIA-RDP86-00513R000928720001-2"



"APPROVED FOR RELEASE: 06/20/2000 CIA-RDP86-00513R000928720001-2

. e S S

YYTTLE-CRACK ARRESTING (USSR)

V., Ya., and N; F, Lashkq, A'\‘Jtomaticheskayar't;varka,- no. 3,
T 8[125/68/000/003/003 /012

The 2bility of ductile interlayers to arrest brittle-crack propagation in steels
-:ha‘sf{lﬁ'eeniinveSfigatgd; ~The ductile interlayers were produced by face-to-face
‘copper brazing of twd steel plates and rolling the composite plate to a thick-
‘ness of 26 mm for fiat specimens, or by copper brazing a round steel bar into
-a hollow steel cylinder for round specimens,  For.round specimens 30XI'CA
's’ceel.[Crcznansill_ was used; for flat specimens, a high-strength alloy steel
{unidentified].- Specimens were austenitized at 870°C, oil-quenched, and tem-

pered at 200~600°C for 2 hrs. Tests at room temperature revealed that in
both-flat and round specimens the copper interlayers lowered the tensile
- strergih somewhat—for instance, from 136 to 115-129 kg/mm 2 for 30XI'CA

~ steeltempered at 450°C and from 152.8 t0 137.2-149.1 kg/mm? for the'other
- steel' texapered-at 450°C.  Elopgation was not affected, but the reduction of
area of round specimens tempered as above increased from 32 to 49%. . The

Caxd 1/2
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i

BRENID-CRAGK MRESIDS [Coxt'd] - g105/63/000/00/003/ote

oteh foughness of the unidentified steel tempered at 200°C was found to de~
‘pend upon the disience between the crack arrester and the notch bottom, It
‘varied from 25 kg-m/cm 2 with the notch bottom just touching the crack ar-
rester to 7.5 kg-m/om? with the notch bottom 3 mm from the erack arrester;
‘the notch toughness of specimens without crack arrester was 4 kg-m/cm 2. The
crack arrester perpendicular to the notch bottom did not improve the notch

oughness, - In-siztic bending, the notched specimens with the crack arrester

i 2 certain distance (up to 2 mm) from the notch bottorn resisted brittle

irdcture better. = At 500°C under stréesses of 65ad 70 kg/mm? the specimens
with crack arrester tempered at 200°C had a rupture life of 8700 and 135 sec,
respectively, whereas solid specimens under stresses of 69,5 ard 58 kg/mm?2
had a rupture life of 25 and 293 sec. ‘The endurance strength of the specimens
‘With erack arresters was considerably lower than that of solid specimens.
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ACOESSION NR: AP3002316 T §/0125/63/000/006/0030/ 0035 & (O

. AUTHORs _Lashko, N. F. (Moscow); Lashko, Se Ve (Moscow) . Lﬂ/ ;

.

TITLES Intofaction bet;uoon brazin alloy and base metal. . 2. Dissolution of
Lhe base metal during brazing ‘ - A »

SOURCE Avtometicheskaya gvarka, no. 6, 1963, 30-35

. TOPI@ TAGS: brazing, base metal erosion, precautionary measures, base metal
dissolution, types of reaction, dissolution rates

ABSTRACTs In &n attempt to find ways of reducing the dissolution of the base

metal by the melten prazingﬁihlloy during brazing, an investigation was made of

the physicochemical phenomena occurring under conditions approximating those of

capillary brazing snd dip brazing. In the first case, in which the volume of the
that of the base metal, the rate of dis- -

solution was ¢t iy son of the base metal in fillet

rogions in & certain time period; in the second, it was determined by the in-

orease in weigltb per unit of original surface of the specimen per unit of time

after immersior in a bath of 1iquid brazin npetal YN Threo basic pattoerns of
o disic;%ution-mt.e temperaturd were Toterminsd: 1) continuous inoreaso (in case
:Card Y : . PR
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' ~grade titanium with PSr72 [silver-bese] alley, or EI-437 [Nimonic 804]) alloy with
. alloys of the Ni-Cr-MnfAystem. The rate of dissolution of ths base netal by the

; brazing alloy caa. reduced by 1) 1limiting the time of contact between the

¢ liquid brazing alloy and the base metal; 2) keeping the brazing temperature as

- low as possible; 3) limiting the alloying of the base metal by the brazing-alloy

: base metal (such alloys flow better into the capillaries and dissolve the metal
. surfaces to.be joined to a lesser extent); 5) brazing only those metals which

)
i
i

: Card 2/3
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. of formation of solid sblutions or eutectics); 2) overall increass, but with
. temporary decrease within a limited range of median temperatures (when there is an

excess of brazing alloy and the base metal and the brazing alloy form inter-

metallic compounds); and 3) initial steady increase, with subsequent steady.do-
crease (when there is a limited quantity of brazing alloy). Mickel brazed with
: copper or with nickel-beryllium or nickel-boron sutectic alloys; copper brazed

with cdpper-phosphorus eutectic alloy;and aluminum brazed with zinc bshave
according tg, pattern %h Pattern 2 is observed in dip.brazing of coppeljﬂvith tin

or cadmium/]/ r nickel ch cadmium; and-pattern 3,in brazing Vi-1I commercinl-

components; 4) refraining from the use of a single, low melting metal as the
brazing alloy, and using, instead, its alloys (for example, sutectic) with the

form a wide range of solid solutions with the brazing alloy; and 6) carefully

APPROVED FOR RELEASE: 06/20/2000 CIA-RDP86-00513R000928720001-2"
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measuring out the amounts of brazing alioy to be used. Orig. art.hass 5 figures,
| . ASSOCTATION: poné | |
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* ACCESSION NR: AT4007052 ' © 5/2598/63/000/010/0293/0299 N
i AU‘.THORY.: Vir—\.o'g.r‘a&ové'."Ye. A.‘; Laéhko, N. F. Moi"Sey‘e‘v, V. N
TITLE: Formation of metastable phases>an; l;;‘effect on the properties of alpha
- and beta titanium alloys :

1 SOURCE: AN SSSR. Instltut metallurgii.

. Titan | yego splavyy, no. 10, 1963, - :
. Issledovaniya titanovyvkh splavov, 293-299 .

L. TOPIC TAGS: titanium alloy, alpha beta titanjum alloy, titanium alloy property,
L VT=1h titanium alloy, VT=lb=!.titanium alloy, phase transformation, metastable
I- phase formation, metastable phase, alloy phase composition

! ABSTRACT: 'The authors point out that the Ti alloys VT=14 and VT-14-1 are charac-

; terized by large amounts of stable and metastable B phases, and that rapid quench-

- ing of VT-14 leads to the formation of the martensitic @' phase while VT=l4=1 (con= )

. taining more Mo and V) forms &' or o' and B phases depending on the cooling rate. j -
- The present paper is devoted to an X~ray analysis of the phase transformations in

i these two Ti elloys, and to a study of their effect on the mechanical properties .
‘of the alloy. The effect of quenching from various temperatures on the mechanical T
i properties of VT-l4 Is shown in Fig. | of the Enclosure, indicating that the
cstdrengsi/\alncreases with Increasing quenching temperature while the yleld point

APPROVED FOR RELEASE: 06/20/2000 CIA-RDP86-00513R000928720001-2"
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passes through a minimum., While {nvestigating the reason for this decrease in o “
"yield point, the authors found that the lattice parameter of the p-phase increases . - ~-
with quenching temperature in monolithic samples, but is constant in the p~phase - )
- isolated from VT-il alloys. They therefore conclude that the decrease In yield '

point of quenched Ti alloys is due to an increase in the amount and stability of !

‘the B-phase, which.is destroyed during plastic deformation. The authors go on to : -
investigate the effect of destruction of the metastable B~ and of'~phases on the ;

phase composition and properties of an  + B Ti alloy, demonstrating that the pro= .

portions of the a-, a'~, &'~, B= and { ~phases in the final alloy depend on the :

‘heating temperature and cooling rate. As the heating temperature and cooling rateg
are increased, the structural metastability of the alloy increases, resuiting in
turn-Jn a lower yield point and the formation of a metastable P phase which decom- '
poses to the o' phase and even the af(a') + p phase during subsequent aging. At
almost all temperatures, isothermal aging results In a lowered yield point and in=:
creased plasticity. Finally, the authors discuss the reversibility of this trans=:
formation (B ~=» /') and the metastable transformations taking place in Ti alloys
during plastic deformation (cold rolling); the latter process seems to induce
transformation of B into &' and then &' after quenching from 750C, but the reverse .
(at least for a deformation of no more than 5%) after quenching from 850C; 20% de=
! formation after quenching from 850C again results In B ~3 o' transformation. The

.‘ceffect OZ plastlc deformaetlon on the mechanical propertles of these metastable
' qr . . D cmes rwr dma A be e

APPROVED FOR RELEASE: 06/20/2000 CIA-RDP86-00513R000928720001-2"
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; 1loy containing 7.1%

hat unusual, In that the yield point of an a
| ;:,lgﬁ ;aé‘)'sz{;‘e:nd quenched’from 750C decreased and the % elongatl.onslnc;(‘zase:“(’bodj
irregula;l;) with increasing deformation (0-25%). Orig. art. hass tables and

5 -figures. _ _ ' o
B ASSOCIATION: ln#tltut‘metallu?gll AN SSSR (MetallurglcglfIns;!tute{ AN SSSR)

H

| SUBMITTED:. 00 .7 . DATE ACQ: 27Dec63. - ENCL: O
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. ACCESSION NR:  ATL007052 B - ENCLOSURE: ol

U

30

- 920

10

TS,

-6l
. #5¢ 700 &00 . 800, llﬂﬂ

Cbanges In the mechanical properties of alloy VT-14 after quenching In water From
_various temperatures.
. Ordinate = kg/mm on the left and kg .m/mm? on the right} absclssa = quenching
temperature In °C.

Cavd l;/l; -
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nomalou". elecltrical resis‘c:.v )y variat:.on :m t»namum alloys of a transi-; i

l‘b

f_;rtltanium alloy, electr:.cal I‘BS].Stle y

' The chem.étl composition and struct.u‘re of the followmg titaruum alloys :
gl\(commerc:.al titanium); YI5- 3.9% ALy VT6- 5.7% Al and 3.8 V;

0% nd-6.8% Mo VTlS- 3% Al, 11% Cr and: 7% Mo, It was establxshed :

b ,lect.r:.cal resistivity of & - ando‘g + @ ‘titanium alloys is determined

11y by -the relation between. the s ! and phases formed during B

_coolmg. The intraphasal processes and phasal transformations of the |
rswere-determined according:to the variation in ‘their electrical resistivity. ! -

Bg results obtained with heating of samples up to 1000C: and .a subsequent cooling . -
room temoerature are shown fvraphlcally‘ A decrease in electrical resistivity |
Z:mcrease in temperature was observed in the alloy VTlS which (after

i
[ ,
R
i)

APPROVED FOR RELEASE: 06/20/2000 CIA-RDP86-00513R000928720001-2"



f'APPROVED FOR RELEASE: 06/20/2000 CIA-RDP86-00513R000928720001-2

'ng) _had the structure oi‘ the metastable' @ -phase. The latt.er was ‘subse- -
decomposed into & + d\ phases: during agings - This’ anomalous; variation
rical resis stivity vas. explained by the locallmartensitic ‘transformation

1f1c kmd and’ by a partial or a total vanatlon in: t.he nature of chemcal

: h f:.guras and l table.

';-,Dnrh ACQ: 27Aug63‘ S ENGL' 00

N REF sov: oo; e orm- 0031

APPROVED FOR RELEASE: 06/20/2000 CIA-RDP86-00513R000928720001-2"



V"APPROVED FOR RELEASE: 06/20/2000

CIA-RDP86-00513R000928720001-2

s/032/63/oz9/005/ooz/020
B117/B186

© AUTHORS: Kozlova, M. N., Lashko, N. F., and Sorokina, K. P.

-

¥TITLE: Phase analysis of nonferrous alloys
”"}’ERIODICAL: Zavodskaya laboratoriya, V. 29, no. 3, 1963, 261-2T1
?

TEXT: Western and Soviet literature on the phase analysis of nonferrous !
alloys for the period 1931-1961 are reviewed. The phase analysis of X
nickel, cobalt, chromium, copper, titanium, niobium, zinc, aluminum, and -i
pmagnesium alloys, and methods of chemical phase geparation in anode slimei‘

~ are described. There are 100 references.

!
H
H
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ZEAUTHORS: Blok, N. I., Kozlova, M. N., and Lashko, N. F.

{PITLE: Phase analysis of chromium-plated nickel alloys

PERIODICAL: Zavodskaya laboratoriya, v. 29, no. 3, 1963, 272-276 ' _5

TEXT: The method of phase analysis by layers was used to study the phase
compogition and the general chemical composition of the surface layer of
heat-registant chrome nickel alloys. Tt consists in the successive anodic
dissolution of thin layers whose composition-differs by reason of the
weakening of diffusion processes with increasing depth as viell as in the
chemical analysis of the anode slime and the corresponding amount of .
electrolyte. An alloy of the type 3114375 (EI437B) (Ti-Al-Cr) and a

- composite alloy of higher aluminum content were studied. Electrolytes

' with ferrochrome or with metallic chromium were used at 1100°C for 10 hrs.

i The composition of the gsurface layer growing on the specimen depended i
considerably on the composition of the.electrolyte. In both cases the i
surface layer was enriched with bound nitrogen in the form of nitrides and
in solid solution due to the effect of atmospheric nitrogen, the chromium

Card /2 o
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' Phase analysis of chromium-plated ... - B117/B186

acting as catalys$. An anélysis of the thin layers showed: In the
chromium-plating of EI437B with ferrochrome, Fezo3 and 01‘203 are formed

in the thin top layer and nitrides, mainly $itanium nitride, in those
following. The nitride shows a high content of chromium in the layers
near the surface. Using metallic chromium, Cer and CrN are formed in the

top layers and titanium nitrides mixed with chromium in those below. The
chromium content decreases with inoreaging depth; only pure titanium
nitrides occur in the lower layers. The content of nitrides decreases at
a depth of > 1504, and the jnitial composition and structure of the alloy
appear at ~ 280p. In the chromium-plating of the composite alloy,
aluminum nitride is formed besides chromium and titanium nitrides. The
original composition of the alloy is only found at a considerable depth.
There are 1 figure and 3 tables.

L
8
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uchastiyes GUS'KOVA, Ye.I.; POLYAKOVA, L.V.

he solubility of
Using anodic phase isolation for determining t

somegelements in the o -phase of titanium alloys. Zhur. iz.l)
khim. 37 no.12:2734-2739 D '63. (MIRA 17:
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PRSION N: ATAOISOS  S/0000/64/000/000/01r8/o073

: Soveshchanive po metallurgii, metallovedeniyu i primeneniyu titanaiyego
5th, Moscow, 1963. Metallovedeniye titana {(Metallography of titanium); trudy*

hehaniya. Moscow. Izd-vo Nauka, 1964, 74-79

structure, alloy polymorphism,” metastabl

zirconium alloy, niobium alloy

' ‘on being quenched-from temperatures in the: ,@-phase region, may
al types of metastable polymorphic transformations. The conditions of the
ons may, accoxrding to previous articles, be predicted by the formula
WAz g B a0 s ), 50}
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or 4; aj is.a constant of the ith transformation; % is the at. % of the
t, and y.is the number of internal electrons of said vlement less four.
y experimental data seem to defy or at least exceed the limits of this formula,
hor wished to find a more Inclusive means of determining the existence of the
1e transformations. 1t seems; for-earlier exporiments, that when the
; e of the eutectoid transformation approaches that of the polymorphic trans-
ormation A} in the pure metal, the ‘conditions favorable to a whole series of metastable
transformations are fulfilled. This can be verified by data from the literature. The
ctual formation of 2 H-phase can algo be predicted by the cutectoid iemperature: if
s.£00 high, nof)-phase will be formed. In titanium and girconium alloys, the
asmblal'réacﬁow')ﬁ+ W, which oceurs in quenching or during aging, has a specific
- relationship to the martensite transformaticn, since this depends on the existence of the
' Ww-phase. In the present work, 4 Zi-Nb alloys ranging from 6 to 20% Nb were guenched in

{ - water from temperatures of 750-830C and aged at temperatures of 400-550C for periods

of 0.5-50 hours. Alloys containing 8% Nb, when quenched from 880C and studied
_immediately or when aged at 40D and 430C for 2 and 0.5 hours, Tespectively, showed the
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les, RO BFapHS. - o c oo Tl

. Enciz oo ' ' SUBCODE:MM

o ommRi o0

APPROVED FOR RELEASE: 06/20/2000 CIA-RDP86-00513R000928720001-2"



"APPROVED FOR RELEASE: 06/20/2000 CIA-RDP86-00513R000928720001-2

ﬁk{e)/f%"{m}if“?fb}z’?fiﬁi’lt}__,_IJP{c%
310021i5binooleo&19502!8535

11

omation of the stable high-temperatuze S-phaae of titanium
ow-!:emperature o -phase; three intermediate metastable mar-~

es are formed: 1) a hexagonal of ! phase, 2) a rhombie of" phase, and

gopal © phase. For an imvestigation of the unclear points regarding the

1‘bi11ty of tha metastable phase transformation -2 ¥, an of + f -titanim

 was ‘tzken containing 1.86% Al and 6.83% Mo. Studles were conducted with

d”alloy, - The phase composition of the alloy was determined by the powder X-

ay -diffraction method in a small diameter camera {57.3 mm)., During tempering,
eit 1ex. métas:able ‘phase P or o iz formed depending on the rate of cooling. 1In the
' ing of tha alloy, the transformation § = A 15 possible., During _
48 i possible to: prodace  zeversible martensitic transfor- :
in titaniua alloys (33?“’ and ﬁ 2o ')i thare also e:ists a 8-"' o
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=2 4" pransformation during plastic deformation of

i i 5 the closeness of the thermodynemic state functions

" in metastable transformation. The energy of plastic deformation which is added to
| one matastable state aids the tramsition to 2 more stabla state. Orig. art. hes:
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;Lashﬁo, S. ?. _j.'

B

[A zing, nnnferrous metal brazing, nonferrous alloy
, ‘diffusion brazing, refractory metal brazing, heat resistant
J activaticn brazing, high temweratute btazing

iffusion brszing differs frnm other types of capillary
by a diffsrent mode of’ solidification, ‘In diffusion brazing,
the 3oint solidifiesn without cooling at temperatures higher than sol-
-1dus temperatura of the brazing alloy used, Evaporation of some com-
‘ponents of the brazing alloy at thely diffusion into base metal or
‘the diffusion of some base metal conmponents into the brazing alley
‘raises the melting point of the resulting alley above the bdbrazing
temperatura, which causes the jolnt solidification, High temperatures
;of ;ha diffusion brazing accelerate diffusion and greatly reduce the
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l,ofrclamplng pressure Te
alloy which forms brittlel

e et

*he formation of such compou

brazing at temperatuzes
metallic compound or
be brazed with ccygefg%: nicke

ired,
ntermetallic compounds with the
nds can be presented by
higher than the melting point of the inter-
compounds_én questlon.
19gi1icon*eutectic at 1200CC.

sulting joints have a strength
melting temperatuxe 6f 1290¢C,

/

In diffusion braziag with a

For instance nickel can
The re-

higher than that of nickel and a re-
Brazing of
{th-nickel: {vacuum vapor deposited|

he VT1 titaniurdalloy
on the aress to be brazed)

¢asulted in a formation of a brittie interlayer consisting

1Ti, compound.

piffusion brazing at 1050C producad a complete

of the compound . and ratsed tha joint streagih to 35 kg/nm?

iramglting.tamperatQie»;a;ay

r..1290C, ) Similar results

cih;diffusian_bzaiingr6{,vrlrsheg;sﬁwithieappef when

rgth.as bigh as

‘an-be activated by using a!b:a;ini'éiibﬁ
1ov—meltiﬂg'éu£eéti¢”b£'the'haae metal

ing of powddrs and &8

5060 kg/mml was reacheds. Diffusion

{in powder form)

lement forning solid solutions with the lstter. Orig. ert.

<) tables.

APPROVED FOR RELEASE: 06/20/2000

CIA-RDP86-00513R000928720001-2"



"APPROVED FOR RELEASE: 06/20/2000 CIA-RDP86-00513R000928720001-2

ATD PRESS?

"o mEF SOVi 005

APPROVED FOR RELEASE: 06/20/2000 CIA-RDP86-00513R000928720001-2"



"APPROVED FOR RELEASE: 06/20/2000 CIA-RDP86-00513R000928720001-2

LASHKO, N,F,; MOROZOVA, G.I.
I talline structure of phases rich in mainesiuﬁdin-iiloys

i {um and megnesium-neodymium, i
gnesium-cerium Mr-A;g'éa. ( 1735)
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’ : UR/027s/sslaso/oov/eoov/com 5?
669, 24:620. 17:620, 183
"f zn. Texihnologwa mashinostroyeniya, Svodnvy tom, Abs. 7G52 )

UTHOR Kurchman, B. 8.3 Lashr’.oJ N. I‘,,Mﬂdmywn, V‘V. + Bogdanov, A, M,
‘ ISR T T S ST | RS T2 e T
Improvmg the high-temperature strength of nickel-based cast alloys by composite
ardening wﬁh ca:cbxdes borides, apd intermetallic compoumf% 2]/; g

] y |
-CITED OUBOE TI‘ Msentr. n.-i. avtomob i aviomotora. in-ta, vyp. 71, 1964, 71-102
: ; ‘7“/!} k]

+cast nickel alioy, high temperamre streng‘h, alloy hardening, carbon

ot, composite hardening . . A

The authors discuss the mechamsm ox hardemng cast Ni alloys and the
rious alloying- admixtures on mec janical properties and d alloy structure. In-
0.02 to 0.73% carbon on propertaes of the Ni alloys was investigated in expen—

ith alloy ANV-300 (cpmposition in % by weight: 15 - 16 Cr, 7.8-9.3 W, 1.5 - 1.8
inl mth 12 titles , 11 tables and 10 illustrations. E. Volir
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nesium alloys conteinin
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alloy, nagnesium~ﬁéddymiﬁm alloy,
positidn

mnrneslum carium
alloy pnase com

,chrium, neodymium,
have been isolated by anodic dissolu-

NHg-Hd alleys containing 6,1% Ce ané 6.27% Na.

nd chemical analysis of anodic cesidua showed that

of Mgy,Ce oFf Mg Hde ‘The compounds 3Te

HnlzTh- yope crystal structure. The electrolyte
be employed. -for -the extraction of phases

of he Hg-Ai-Zn-Hn or Hg-Ce-Hn systems. Orig. art. has:?

“Hagn251um—r1ch phases

ﬁg~Ca and

”ray ﬂiffraction a
z mpcsition
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.’, C. R S g

B 1 S679-66_ 5T (m)/EWp (v) /T /o (6) NP () /ENP(n) /ERA () LIB(c) IR/
.| ACC R AR5027600 | | SOURCE CODE: UR/0135/65/000/011/0018/0020

- | AuTHOR: = Lashko,.N..Z. (Candidate of techoical séiences); Lashko, §. V. (Candidate
_of ;gchniga; sclences); Nikitinskiy, A. M, (Engineer) K
>

A omgr" mone 1 | s .

"f"fiTylr.Eizb.”"_:I’utnacé brazin§ of aluminum alloys 7 :

smmcz  svarochnoye proizvodstvo, no. 11, 1965, 18-20 - -

.Téi’lc‘i'TAGs: 'xﬁet\a'l ‘brazing, aluminum alloy, cqtroaibn, ziné chloride, soldering flux,

| fluoride / F5S soldering flux o

"ABSTRACT: -1t is shown that the brazing of aluminum alloys with the aid of zinc
: chlorideft:oﬁtaining flux 34A is inexpedient, since then the. surface layers of the alu-
minum get saturated with the zinc, which leads to chemical corrosion of the brazed
metal end a deterioration in its plasticity. Accordingly, the{auth s invesgigated
| the applicsbility of other flux types to the brazing of A_}_ls_sf_, AM1}" and AMg' aluminun
.."’| alloys, on proceeding - from the premise that ZnCl, in the soldering fluxes should be
‘yeplaced with the‘ch_lorideé (or fluorides) of other metals which sctivize the flux
“"‘|'without causing corrosionlof the brazed metals -- aluminum and its alloys. A study

; ‘6£7 lith;m,'_pptaasim, ‘tin, snd cadmium, chlorides ana sodium fluoride, was carried

: _:»-C-é,ia':;,}/_z, S _e: 621,791.354:669.715

'of several experimental flux types containing ne 2nCl, and consisting of the chlorides
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BB | ACC NRi AP5027600 - - R ' - d -

" |'out: specimens of aluminum and its alloys were separately covered with these fluxes S
7| and rapidly heated in & furnace to the test temperatures -- 450, 500, 550, and 600°C, R
- { for 10,20, 30, 40, .50, and 60 min. Subsequent mechanical tests showed that the best Sk
i ﬁrgsulgs"are obtained with flux F5 (NaF 10%, SnCl, 3%, LiCl 38%, KCl 45%, CdCl, 47%),
.| which prevents. the pronounced erosion of the base metal on brazing with aluminum sol-
“~'| ders. It moreover assures a better joining of metal and improved penetration of
“solder into the pores and does not reduce the corrosion resistance and mechanical
‘| properties of the brazed joints. Further, it is shown that the most probable mecha-
e nivaOf:the'eliﬁination of 41,05 during the brazing of aluminum and its alloys is dig~ i
“| persion, conditioned by-the s%

ripping of the oxide film from the metal surface under - B
S .| the action of the gaseous products of the reaction between aluminum and the chlorides

el of the metals with a higher vapox pressuze (Alcl3, A1Cl), as well as by the wetting
7| of the oxide particles by the chlorides and fluorides of metals. Orig. art. has:
=116 flgures, 2 tables. . ) g _

R | su coe: 11, 13/ SURM DATB: none/ ORIG REP: 002/ OTH REP: 002
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: ~$@{$}m—§a—}f5ﬁﬁ{-éﬁ?ﬁmit >;m<z->/m@ma{c>n - MIE/TD/CE
 AT5011338 - 'UR/0000/65/000/000/0035/0047 79,

N, I.3 Lachko, He ¥»3 Morozova, Gs "'i.;kzxgéetskaya, B, M,

i

|

e oxidation Q}hase changes in heat-raaiatahz nickel alloys in !
i f L o v/ l
sostav, astrukiura 1 svoystva 1égitov§hn'y§ch'atlnley i splavov !

5 structure, and properties of alloy steels and alloye), !

hi a_’,s:trz_‘ayediye”,'-lBﬁ_S,‘ 39=47: Lo s ‘i

iloy, heat resistant alloy, a_‘.l‘}_.éy'. ‘phase transition, alloy
Ence oxidation, ailoy structure, alioy fatigue, metal diffusion :
arblde Formation ST 4 A |

d: to diffﬁsidn.prfé“esse /i the surfste and inner layers of heat-

, ckel ‘alloys EI437B, EI617 ) and £1929.\VThe specimens were fatipues |-
sted, and their anodic deposits ware analyzed chemically, 1in slioy E14378B, i
-following phases were observed by xz-ray analysis: intermetallic g§' phase
Rig{al, Ti), containing & small amount of chromium)} chronivm carbides CryC3 and

Cgs titanium carbenitride 93(C, K}, Aging of EIA37B at 80DC is associated

of this work was tgéstudy the infiuehée of stress on structuml}}
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1 ‘ i ; A‘ltema:e loading of a'noy 31617 at 800-1018C
ha' n 0 ap] ‘r’ec:.ablﬁ offoct on the ‘oxldation rate or on the migration ‘of the alloy~
; “from the surface Iayers 28 compared to the action of heat slone.

“of 'stress on PI617 is manifested to a lesser extent than in the case

g of BI617 at '9p0C is accompanied by its softening, which is

e testing. and-during ng. without a load, In Lbe

) pplic n of loads at’ 9 1 “no-effect on ttw

Orig. art,. has‘ 5 figures and 1 tab L

'
e e o e oy et gt
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spA(.é?>;z'/rm(m)i/zwp(u)/mm-z/m{a') Jm/EAP(L)/EHP(2) /EWP(b)/
'pt-7/Pu-t 13p{e)  JD/WH/HY/J0/GS -
- AT5011339 “UR/0000/65/000/000/0048/0054

tashko, N. F.3 Sokolova, N. G:; Khrcmova, 0. A.

Blok, N. 1.3
: hasevcpmposition and high~temperature strength of ‘nickel-beryllium
ntaining tungsten and moly'bdénum%:’

| S

a-Tegirovanmykti-staiey-L-
" of ‘alloy Bteels and all

‘pﬁé‘se ' Vcozi';i:;_s:i;fi:é’n',' “alloy '}iéét; :-:-ffgé{siﬁgéé; refractory alloy,
aining alloy, molybdenum containing

: gﬁliium alloy, ts‘mgs_;eﬂfcoht

nd tungsten as alloying:

{n.nickel-beryllium alloys, three melts’were studied having the following |

nss (1) 1.93% Be, bal, Wiy (2) 2.65% Be, 1,187 ¥, bal, Bi3 (3) 2.20%°

o7 Mo, bal, Ni, Torsed bars quenchea from 1080C and aged for 5 hrs, at
oslta was determined. The

52 re tested, The phase compot. “lon of a‘?‘gaipidep
e alloys show that ome of

-results-of phase and microstysetural analyses £ ‘these
he ‘causes OF the greater Bigh-temperature strength of the alloy containing moly-
jon and depression of the discontinuous decomposition

&ﬁgn\mﬁg the tetardat

. To elucidate the characteristics of »?éyb,&emﬁn a
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“observed in the alloy containing tungsten, The ‘discontinuous;decomposition is
'characterized by a rapid precipitation of particles of the NiBe phase in the
_depleted: solid solution in the so-called zones of overaging\® The formation of
‘these zones in separate boundary Tegions in the alioy containing tungsten leads
to a faster softening at high temperatures and to a marked decrease inm hesat
resistance,” Orig, art, has: 4 figures and 3 tables.
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!

strikiura i syoyatva legirovannykh staley i gplavey
8 cg alioy stesls and alloys).

nd
13??5‘?:0?2“17%.19_6:,. 63-68 iV

alloy phas e cmpoaition, aﬁq’y{s{:ructure, alley
$ormation / 2h8 &lloy

] ZhS3=D; g¢ontaining different amounts of irom,
d ocooled[4n air, then subjected to ghort-term
nd - ¢ characteristis tained in short-
Zhs6 edly as the iron content increasce
Iron in amounts sbove 3% in ZhS3-D and above 5% in Zh$56 sharply
£ the gpecimens in tests for stess=rupturs strengti.
ed by a change in the state of the solid solution (de-
phase eomposition, and structure,

“crease in strength end
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Iron in-the alloys decxeases the solubility of tunggteg and molybdenum, increases
the dispersity of the®( phase, changes its composition, and decreases its

‘amount, ~ A rise in the iron content of the alloy promotas the precipitation of

_ “bipary carbides in the form of coarsely dispersed particles, When the iren cone’

. tent increases above 13%, coarse particles of the intermetallic phase Fey (Mo, W

~precipitate; this combined with other factors causes a decrease in static crack

trength and stresserupture ptrength,. Orig, art, hasy ;2 £igures and 5 iables.

| ASSOCEATION: nons
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£)/BWP{Y)/EWA(e Y Pad” IE?(d)
] 55]900/@0/@6913079 #34/In/
le
: ‘ ﬁ_u_se.v, ‘i’e. V., Lnshka, R, ¥, : . /GSDZ{/_ ';

structura‘l transﬂfomations/‘n nickei a!.loys »and,a:eela by 27"[
H‘ce mathud - .'; 147 RO s {

_stav, stru!ctu:a i- svoystva legirovannyxh sta‘!.ey 1 splavov
~omposition, structure, and properties. %f alloy steels and alloys).
z Izd-vo ‘?Ia"nin stroyeniye, 1965, 9-79; S

alloy s ture, nickel alloy, refractory alioy, heat resistant
conduct ity, steel electrical property, ‘alloy hardness, austenitie

: R 4 4/ P

sistant nicke!. alloy-B 41»3?382 hggt:-reais tant stelel 31696,/

‘investigated, The electrical resistance was measured every

300 - . g with a potentiometric device during heating and cooling in
the- xar £ 0 t:o 10001:. ‘Hardness was also measuxed, In the case of EI347B,

during Heating £rom 20 to 10000, the datd showed the presence of complex,

undifferentiatpd processes of formation of the kestate {irhomogen=ity of the
ol aolution), foliowzd by precipitatian of the phase Niam, T{), and its
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15 the case of EI696, the -pha'sejﬁ'ﬂi: Ti precipitates, particularly
;:holding at -800C ¢auses the phase to 'dissolvé. A considerable
dents 396 is observed in the course of aging ‘beginning at 6005, The
formation ‘of the k=state was not detected in SN3., An inflection on the electri-
tance~temperature curve of the aged alloy following normalization and

is robably due

to the process of austenitization, Orig. art, hast
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